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San Onofre Nuclear Generating System (SONGS) is one of two nuclear power
plants in California. Since the shut down in 2012, there is only one actively
remaining, Diablo Canyon Nuclear Power Plant, which is set to shut down in 2024.
This paper will examine the decommissioning of SONGS thus far; the first coastal
nuclear decommissioning project in California’s stringent permitting process. This
project was awarded as a joint venture to AECOM and Energy Solutions, both
having experiencing in the field of nuclear decommissioning. This paper will
outline what nuclear decommissioning challenges have been in the past; general
steps of decommissioning a nuclear power plant; describe the decommissioning
process for SONGS; and explore possible alternatives that could have been
implemented to make this decommissioning project go smoother without such
impactful delays. SONGS has yet to start demolition, but has encountered unique
challenges compared to other decommissioning projects. The project teams have
had significant challenge dealing with the backlash of the public complaint,
specifically the Surfrider Foundation, on the storage of the fuel onsite; which
inevitably lead to permitting issues with the California Coastal Commission (CCC).
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Introduction
What is the San Onofre Nuclear Generating System?
The San Onofre Nuclear Generating System (SONGS) is a nuclear power plant located in San
Clemente, California. Southern California Edison (SCE) owns SONGS. Edison holds 80% ownership
in the plant and San Diego Gas & Electric Company holds 20% ownership in the plant. The following
information has been stated by (T. Gaikowski, personal interview, 2019). SONGS has had three
reactor units total, all are pressurized water reactors. Unit 1 operated from 1968 to 1992, and was
temporarily shut down to make upgrades. During the shut down, the 3 Mile Island nuclear plant leak
occurred within the steam generator at the site. Southern California Edison could not economically
justify an upgrade, so it was decided to shut the facility down permanently. Units 2 and 3 were under
construction and finished in 1983 and 1984, respectably. Replacement steam generators, supplied by
Mitsubishi Heavy Industries, were installed for both units in 2011. January 2012, during a routine shut
down for refueling and replacement of the reactor vessel head, Unit 3 suffered a radioactive leak that
led to a shut down of both units. Premature wear was found on over 3,000 steam generator tubes in
the two units; eventually leading to the permanent shut down of the San Onofre Nuclear Generating
System in June 2013.

The next month, July 2013, Edison began a dispute resolution with Mitsubishi for the flawed steam
generators that led to the shut down of the power plant. This did not work. A binding arbitration
process by the International Chamber of Commerce began in October 2013. Edison claimed $7.57
billion. The owners eventually came to a $400 million settlement in 2015, rewarding Edison $312
million, and San Diego Gas & Electric $88 billion.

Nuclear Decommissioning around the United States
There have been numerous successful nuclear decommissioning projects in the United States, many of
which personnel from the SONGS project were employed. Examples of these projects, stated (T.
Gaikowski, personal interview, 2019) are:
•
•
•
•

SONGS unit 1, which was dismantled and used as a storage site for spent fuel
Dresden, which was safely defueled and is now in SAFSTOR, and fuel is contained on-site
in dry casks
Maine Yankee, which was safely decommissioned and is greenfield open to visitors
Yankee Rowe, which has also been decommissioned and is greenfield open to visitors.

Although these projects are very different from SONGS in the simple fact that SONGS is a coastal
decommissioning project in California, there are still numerous of takeaways from these projects that
have been used to make SONGS run smoother. This is seen very evidently from the figure below with
increased efficiency on the cost of D&D, received by (S. Aman, personal interview, 2019),.

There are several key lessons learned that AECOM / Energy Solutions personnel have harvested
through past projects. Many of these lessons learned were from the Zion project, which faced
problems early on. It was found that enhancing staff with more experienced project managers and
clarifying application of various project management tools and controls improved Zion’s early
problems. As stated (Dan Pryor, personal interview, 2019) it was also found that, after Zion, reactor

vessel internal (RVI) segmentation must be continually tested and optimized, implementing more
robust tooling designs than was present at Zion. It was also taken that a major factor for Zion’s
inefficiency was due to the contractor subcontracting out RVI segmentation. SONGS decided to selfperform the work to avoid interference difficulties with subcontractors.

Nuclear Decommissioning at SONGS
After going through the very stringent process of obtaining the required permits, which will be
discussed later, decontamination and demolition (D&D) can begin. The following information stated
by (S.Aman, personal interview, 2019), this process occurs simultaneously with fuel transfer
operations (FTO). RVI, RV, and large component removal work will be ongoing inside the
containment structures concurrent with regulated wastes removal. Demolition will begin with the
AWS building, in order to install a new rail spur to open up more space. This new rail spur will be
installed concurrently with the demolition of other buildings. Once this rail spur is complete, a waste
handling and containment structure (WHCS) will be installed over it. The turbine structure will be
hand demolished using the gantry crane to remove heavy components. After demolition of the control
building in between the two containment structures, another WHCS will be installed on top of the
control building footprint. Internal demolition will occur, removing all radiological waste elements
into the WHCS. After the completion of internal demolition and demolition of all surrounding
buildings, the crew will use the bottoms up method to demolish unit 2 and unit 3 containment
structures. The following images can be used to depict the general sequence of decontamination and
demolition.

Fuel Transfer Operations & Storage of Fuel
Fuel transfer operations (FTO) is a very meticulous process with extensive emphasis on safety that is
being perfected to this day. As written (SONGS “Fuel Transfer Operations Resume, 2019) the process
begins by loading fuel assemblies into canisters that are 5/8” thick, stainless steel allow that hold up to
37 fuel assemblies. The canister is placed into the transfer cask and lowered into the spent fuel pool
where the fuel assemblies are loaded. It is then welded shut. All water is pumped out of the canister,
and helium is injected to ensure a dry interior. The transfer cask is then loaded onto a flat transport
vehicle, which is then transferred to the independent spent fuel storage installations (ISFSI). Upon
arrival of the ISFSI, it is then secured onto a vertical cask transporter that lowers the canister into the
cavity. A 35,000 pound lid secures the cavity shut.
As written (SONGS “Fuel Transfer Operations Resume”, 2019) the dry cask storage in the ISFSI is a
temporary storage of the spent fuel that contains more than 920 tons of reinforced steel rebar and
more than 18,000 cubic yard of concrete. It exceeds California earthquake requirements and has been
reviewed and licensed by the U.S. Nuclear Regulatory Commission (NRC). The spent fuel will be
transferred off-site once the U.S. Department of Energy obtains an approved site for the fuel. In 1987,
Congress amended the Nuclear Waste Policy Act to establish Yucca Mountain as the nation’s
geological repository for high-level nuclear waste, resistance of the idea has stalled progress. Another
option for off-site storage that is in licensing review is Consolidated Interim Storage (CIS), which
would be located in Carlsbad, New Mexico and Andrews, Texas.

Environmental Review & Permitting Process
The permitting process for a project of this magnitude in California is very stringent. There are several
state and federal agencies that must approve the project before it can continue.
As written (Oggins, 2016) there are two major state agencies that must issue approval in order to
begin decontamination and dismantlement work and conduit disposition:
•

•

California State Land Commission (CSLC): CSLC is a California Environmental Quality Act
(CEQA) led agency for Environmental Impact Reports. They are responsible for lease
modification for unit 2 and unit 3 conduits. Lease triggers CEQA review for entire
decommissioning project, both onshore and offshore.
California Coastal Commission (CCC): CCC issues the coastal development permit for
onshore and offshore activities.

As written (Oggins, 2016) there are three major federal agency approvals that must be granted for site
restoration and license termination:
•

•
•

National Environmental Policy Act (NEPA): NEPA is a statute that establishes that federal
actions occurring at SONGS, license termination with the Nuclear Regulatory Commission
and the issuance of a new real estate instrument issued by the Department of Navy, must be
studied for the environmental impacts of these actions.
Nuclear Regulatory Commission (NRC): provide generic Environmental Impact Statements
for the decommissioning of SONGS to satisfy the National Environmental Policy Act.
Department of Navy: to conduct a NEPA review to determine possible impacts of extending
the land to cover the decommissioning period and final site requirements.

The sequence of the permitting process and the concurrent work activities can be seen in the image
below, created by (Anabtawi, 2016).

Methodology
The objectives of this case study are as follows:
•
•

To identify the key issues that caused the delay at SONGS.
To propose solutions that could have made the process goes smoother

The chosen methodology for this case study consists primarily of qualitative research, specifically
attitudinal research. This was done through interviews of various personnel from the San Onofre
Nuclear Generating System. These personnel have participated on other nuclear power plants and
have experienced approaches that worked, and approaches that failed. Therefore, they were able to
give insight from past experiences. The focus was on the positives and negatives of the
decommissioning process thus far, finding similarities in nearly every one. This allowed the
researcher to come up with proposed solutions to allow for a smoother decommissioning process in
future projects.

Case Study
Environmental Review and Permitting Delays
The California Coastal Commission (CCC) and the California State Lands Commission (CSLC) are
the two state agencies that must approve a project before decontamination and dismantlement work
can continue. As written by (Oggins, 2016) both of these agencies are rooted in the Public Trust
Doctrine, this meaning that if the public raises questions or concerns, Southern California Edison
(SCE) must address it. Before the CCC can issue a yes vote. As written (Sackett & Day, 2019), there
were two issues raised by the public that caused the delay:
•

The storage of spent fuel: the public is concerned about the storage of 3.6 million pounds of
spent fuel on-site due to the fact that it is only 100 feet away from the coastline, and just
inches above the water table in a densely populated area, with approximately 8 million

people within a 50 mile radius. Earthquakes, fires, tsunamis, terrorism, structural integrity
and sea level rise are all concerns raised by the public. A concerned citizen of Oceanside,
Peter McBride, said, “some of the nuclear waste goes quickly. But some of it goes 24,000
years. Were talking about canisters that are going to hold it for 10 to 60 years. It’s
ridiculous.” SCE was not able to sufficiently initially answer the concern in question, so the
California Coastal Commission disapproved the permit.
•

The issue of how to repair a canister in place: Since the structural integrity of the canisters is
a concern, the public is worried about how SCE plans to repair the canisters already in place
should the canisters fail. This was the most recent issue raising concerns with the public.
However, the CCC still approved the permit with some contingency and timelines to revisit
the permit in the future to assure SCE is abiding it.

Fuel Transfer Operation Delay
In August 2018, there was a canister-loading incident on behalf of the subcontractor that caused an
11-month delay in fuel transfer operations. This occurred during the placement of the 29th spent fuel
canister. As the canister was being loaded down into storage, the canister came to rest on top of the
divider shield ring and against the inside surface of the transfer cask. The vertical cask transporter
slings went slack indicating the canister was hung-up. But being that this was a blind lift, the crane
operator could not see it. This error was noticed by oversight personnel when elevated radiation
measurements taken near the vertical cask transporter. This error can be seen via the images below,
created by (SONGS “Canister Loading Incident”, 2019).

MPC wedged in CEC

Following this event, as written (SONGS “Fuel Transfer Operations Resume”, 2019) personnel
restored control of the load to the rigging and lifting devices, properly placed the canister in the
storage, suspended all fuel transfer operations and began an investigation of the event. The Nuclear
Regulatory Commission conducted an investigation and concluded that there was a great deficiency in
the fuel transfer operation, including training, procedures and oversight. For the eleven months
following, Southern California Edison and the subcontractor focused on improving these areas to
assure another incident such as this would never occur again.

Proposed Solution: Environmental Review and Permitting
Being that the State Lands Commission and the California Coastal Commission’s jurisdiction is
rooted in the Public Trust Doctrine, they have a duty to take the public trust into account; giving the
public much power over the decisions made by these commissions. At SONGS, the primary reason
for the pushback from the public is the proximity to the coastline for the storage of the 3.6 million
pounds of spent fuel, in a densely populated area. In order to avoid much of this backlash, the
independent spent fuel storage installation (ISFSI) should have been located further away from the
coastline, but still on site. A proposed location is shown below.

Current Location (red) v. Proposed Location (yellow)

The proposed location would bring the ISFSI much further away from the coastline and at a higher
elevation, bringing it higher off the water table. This would mitigate much of the public’s concerns.
More up-front planning would have drastically changed the delay times due to permitting issues. SCE
should have executed more extensive investigation on the permitting process early on to figure out
what needed to be performed for permit approval. Once it was investigated by the owner, they should
have begun educating the public on the dry cask storage, the structural integrity of the casks and the
structural integrity of the ISFSI from the moment it was decided to decommission should have
occurred. All that was found online to support SONGS’ on-site dry cask storage was merely facts,
which to many people does not mean much; real-life examples must be included. The delays could
have been mitigated by holding community engagement panel meetings more often than once every
two months, including case studies of the 80 other nuclear sites that contain on-site storage and
highlight the success in this approach, as written by (SONGS “Environmental Oversight”, 2019). It
would also be important to search for articles posted by the public, and include an agenda item to
discuss the concerns raised in the article and to highlight false statements.

Proposed Solution: Fuel Transfer Operation
Fuel transfer operations (FTO) is an integral part of the nuclear decommissioning process as well as
the public’s concern. This must occur before fully dismantling the plant, so more careful planning
should have been executed. As stated, the error occurred during the down loading of the cask into
storage. Before beginning FTO, more thorough procedures should have been written, more extensive
training should have been enforced along with more experienced supervisorial personnel. High tech

equipment should have been implemented into the process. There was a blind-lift during the process
where the operator could not see; this should have never been allowed. With the technology today,
cameras should have been used to prevent this blind-lift. Monitors and alarms should have also been
introduced from the start so this 11-month delay could have been avoided entirely.

Conclusions and Future Research
As the first coastal nuclear decommissioning project in California, there is a great deal to learn. Even
in the early stages that the project is in now, SONGS has provided valuable information for future
nuclear decommissioning project, both coastal and inland. Future coastal nuclear decommissioning
projects, such as Diablo Canyon, can use this case study to fully understand the hurdles to getting past
the permitting process and the fact that it is best to start now rather than later. It is crucial to start
planning and research early and to develop a very specific preventative and corrective action plan for
all steps of the process.
As decontamination and dismantling continues at SONGS, more lessons learned are bound to present
themselves. So, it will be important to do further research and complete additional case studies such
as this one in order provide the approach for the nuclear decommissioning projects going forward.
Further research it also recommended on alternatives to spent fuel storage that would be more readily
available in the near future.
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